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ÚÀÍ�ÚÀÕ�Ú£ÏeÖ�ò�ÝfÕ�Ì:Ò¨Ó^ôJÏDÌEÚ¢Ó�áfç�ÏDÑjÏ�Ó�Ð�æ$ö�Ø�ú²Õ�ôzó$Ó^Í�Ø ì Ì:Ò�Í¥ÓÛ!�gËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñ�à�Ö�á�á�Ï¥Ù`Ï � Õ9óuá Í�Ì9Ø � Õ9óuá Í�Ì9Ø ì Ð�Ïjá�Ó�Ì:Òê��21 Ö�Ð
Ï�Ó � ÏDÚ£Ï�æjÚ¢Ö�Ð Ü Ó¨ó
Ö�Ð�Ó^Ú¢Ö�ÐDñ^Ø 1 Ö^Ð
Ï�Ó¼ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ^ØCî:Ï
Ö^Õ9á Ø 1 Ö^Ð
Ï�ÓêjÊ î9Õ�Ì�Ù 1 ñ^Õ�Ì 1 (CÓ�Ì ËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ�Ø�îEÕ3(CÖ�ÌEØ 1 Ö^Ð
Ï�Óê
Û à ì�
 ��Þ�îLí�×4�fØLú±Ï�*�Í¥æ
Ö�à�Í�ÚÀñ�ØLú±Ï�*�ÍÀæ$Öê�ê Ý1ùCú5� ì ÌEÑ
ÚÀÍ�ÚÀÕ�Ú£Ï 
�ì 1 ÿ�ÞCÝXÓ�Ì:Ò�ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñWÖ�ò�×�ôeÑ
Ú£ÏDÐ�Ò¨Ó^ô
� 
�ì 1 ÿ�ÞCÝCØ/×�ôeÑ
Ú£ÏDÐ�Ò¨Ó^ôeØ�íYöEÏ 
 ÏDÚnöEÏDÐDá�Ó�Ì:Ò�Ñê ë ç1Ó¨Ò¨ó
Ö�Õ9Ò�ËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ 
 Í .jôdÏ¥Ù`ÏDÌ�� 
�ì 1 ÿ�ÞCÝCØ 
 Í .jôJÏ¥Ù`ÏDÌ9Ø�íYö9Ï 
 ÏDÚnöEÏDÐDá�Ó�Ì:Ò�Ñê
ð�è�Ö�Í�ÌEÚ ì ÌEÑ
ÚÀÍ�ÚÀÕ�Ú£ÏµòuÖ^Ð 
 Õ9æuá�Ï�Ó�ÐTç�ÏDÑuÏ�Ó�Ð�æ$ö�Ø � Õ9ójÌ:Ó�Ø�ç�Õ�Ñ
Ñ$ÍÀÓê�ý ì ÌEÑ
ÚÀÍ�ÚÀÕ�Ú£ÏµòuÖ�ÐJíYö9Ï
Ö^Ð
ÏDÚÀÍ¥æ
Ó�á�Ó^Ì:Ò�Þ6*��9ÏDÐ$Í�ôJÏDÌ9Ú¢Ó�á:âCö�ñ^Ñ
Í¥æjÑ
Ø/úõÖ^Ñjæ
Ö)(/Ø�ç�Õ�Ñ
Ñ$ÍÀÓê � úõÖ^Ñjæ
Ö)(8îEÚ¢Ó�Ú£ÏþËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñ^Ø/úþÖ�ÑDæ$Ö2(�Ø�ç�Õ�Ñ
Ñ
Í¥Óê�� ì Ì9Ñ$ÚÀÍnÚÀÕ�Ú£ÏCòuÖ�ÐTÿTÍ�Ù�ödÞ1Ì:ÏDÐ¥Ù�ñeâµö`ñ�Ñ
Í¥æjÑ
ØLâ1Ð�Ö�ÚÀÎ Í�Ì:Ö^Ø/ç�Õ�Ñ
Ñ
Í¥Óê�� â�ÏDÚ£ÏDÐ$ÑjójÕ�ÐÀÙ 
 Õ9æuá�Ï�Ó�Ð�âµö`ñ�Ñ
Í¥æjÑ ì Ì9Ñ$ÚÀÍnÚÀÕ�Ú£ÏDØ�îEÚ " â�ÏDÚ£ÏDÐ$ÑDójÕ�ÐÀÙ�ØCç�Õ�Ñ
Ñ
Í¥Óë ��Ü Õ�Ì:Ò³ËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñ^Ø Ü Õ�Ì:Ò�Ø/î7(�Ï�Ò`ÏDÌ9Ø/ç1Ö�ñ�Ó�á ì Ì9Ñ
ÚÀÍ�ÚÀÕ�Ú£ÏeÖ�òdí5Ï�æ$ö�Ì:Ö�á�Ö
Ù�ñ�Ó^Ì:ÒdîEÚ¢Ö æ$ø ö9Ö�á ô ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ�Ø�îEÚ¢Ö æ$ø ö�Ö�á ôeØ�î�(µÏ�Ò`ÏDÌEØµÓ�Ì�ÒË8����ÑDÓ�á�Ó�ËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ�Ø�Ë7����ÑDÓ�á�Ó�Ø�î�(µÏ�Ò`ÏDÌë Ê âµö�ñ^Ñ
Í�ø ì Ì9Ñ
ÚÀÍ�ÚÀÕ�Ú�Ò`ÏDÐ�ËfÌEÍ�Î�ÏDÐ$Ñ
Í�Ú�&Ó�Ú�94&Õ�ÐDÍ¥æ$ö`Ø694&Õ�ÐDÍ¥æ$ö`ØCî7(�ÍnÚ�é^ÏDÐDá�Ó�Ì�Òë Û Ü Ó�Ì:æ
Ó�Ñ
Ú£ÏDÐþËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ�Ø Ü Ó�Ì�æ$Ó^Ñ$Ú£ÏDÐ$ØeËfÌEÍnÚ£Ï
Ò 1 Í�Ì`Ù¨Ò¨Ö�ôë ê^ì ô:�9ÏDÐDÍÀÓ�á�à�Ö�á�á�Ï¥Ù`ÏDØ Ü Ö�Ì:Ò¨Ö^ÌEØ�ËYÌ9Í�Ú£Ï�Ò 1 ÍnÌ�Ù¨Ò¨Ö�ôë�ë ËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñkÖ�òTúõÓ�Ì�æ$öEÏDÑ
Ú£ÏDÐDØ/úõÓ�Ì�æ$öEÏDÑ
Ú£ÏDÐDØ�ËYÌ9Í�Ú£Ï�Ò 1 ÍnÌ�Ù¨Ò¨Ö�ôë ð ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñkÖ�ò�×�Ð$Í�é Ö�Ì:Ó�Ø�íEÕ9æjÑDÖ�ÌEØ�×�Ð$Í�é Ö�Ì:Ó<;>=3? � �^Ø�Ëfî�×ë ý Ü Ó)(/Ð�ÏDÌ:æ$Ï¬ÔTÏDÐ�ø¨Ïjá�ÏDñ 
 Ó�ÚÀÍÀÖ�Ì:Ó�á Ü Ó¨ó
Ö�Ð�Ó�Ú¢Ö�Ð$ñ~Ó�Ì�Ò³ËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñWÖ�òzà�Ó�á Í òjÖ�ÐDÌ9Í¥Ó�ØgÔTÏDÐ�ø¨Ïjá�ÏDñ^Ø�à�Ó�á Í òuÖ�Ð$ÌEÍ¥Ó<@#AB? �8C Ø�ËYî�×ëD� à�Ó�á Í òjÖ�ÐDÌ9Í¥ÓzîEÚ¢Ó�Ú£Ï²ËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñ^ØLÝfÐ
ÏDÑ
Ì:Ö^Ø�à�Ó�á Í òuÖ�Ð$ÌEÍ¥Ó<@��8?EA C Ø�ËYî�×ë � ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñWÖ�òzà�Ó�á Í òuÖ^ÐDÌ9Í¥Ó�Øgç�Í�Î�ÏDÐ$Ñ
Í¥Ò`ÏDØ�à�Ó�á Í òuÖ^ÐDÌ9Í¥ÓF@ � = � �^Ø�Ëfî�×ë � Ýµá�Ö�ÐDÍÀÒ¨ÓzîEÚ¢Ó�Ú£ÏþËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñ^ØTí�Ó�á�á�Ó�ö9Ó^Ñ$ÑjÏ
ÏDØ/Ýµá�Ö^ÐDÍ¥Ò�Ó<� � � C�G Ø�Ëfî�×ð!� ÝLÏDÐDô�Í 
 Ó�ÚÀÍÀÖ�Ì:Ó�á:×�æ
æ$Ïjá�ÏDÐ�Ó�Ú¢Ö^Ð Ü Ó�ó$Ö^Ð�Ó�Ú¢Ö�Ð$ñ^ØCÔ�Ó�Ú¢Ó�Î ÍÀÓ�Ø ì áná Í�Ì:Ö�ÍnÑ G�C =>� C Ø4Ëfî�×ðDÊ:ËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ�Ö¦ò ì áná Í�Ì:Ö�ÍnÑ�Ó�Ú�àgö�Í¥æ
Ó Ù¨Ö�Ø�àgö�ÍÀæ$ÓuÙ¨Ö�Ø ì áná Í�Ì:Ö�ÍnÑ G�C�G�C ?�Ø�ËYî�×ð�Û 
 Ö�ÐDÚnö9ÏDÐDÌ ì á�á Í�Ì�Ö�Í�ÑkËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñ^Ø � Ï 1 Ó�á�ójØ ì á�á ÍnÌ:Ö�Í�Ñ G�C ����=�Ø�ËYî�×ð�ê 
 Ö�Ð$Únö3(µÏDÑ
Ú£ÏDÐDÌ ËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñ^ØLÞ1Î^Ó�Ì9Ñ
Ú¢Ö�ÌEØ ì á�á Í�Ì:Ö^Í�Ñ G�C2�8C ;�Ø�Ëfî�×ð ë ì Ì:Ò^Í¥Ó�Ì:Ó©ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ^Ø/Ô�á�Ö Ö^ôeÍ�Ì`Ù�Ú¢Ö�ÌEØ ì Ì:Ò�ÍÀÓ�Ì:Ó4AB?�A C =�Ø�ËYî�×ð�ð ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñWÖ�ò 
 Ö�ÚÀÐ�Ï � Ó^ôJÏDØ 
 Ö^ÚÀÐ
Ï � Ó�ôJÏDØ ì Ì:Ò^Í¥Ó�Ì:Ó A G =�= G Ø�ËYî�×ð�ý â�Õ�Ð�Ò�ÕEÏþËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ²à�Ó�á Õ�ôJÏDÚÀØLÿ4Ó^ôeôdÖ^Ì:Ò�Ø ì Ì:Ò^Í¥Ó�Ì:Ó A G � � ��Ø�ËYî�×ð � ì Ö2(µÓzî9Ú¢Ó�Ú£ÏþËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ�Ø�×�ôJÏDÑ
Ø ì Ö)(CÓ<= C�C ����Ø�Ëfî�×ð!� ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñkÖ�ò 1 Ó�ÌEÑDÓ�Ñ
Ø Ü Ó)(/Ð
ÏDÌ�æ$ÏDØ 1 Ó�Ì9ÑDÓ�Ñ G�G�C AH=�Ø�ËYî�×ð!� 1 Ó^ÌEÑDÓ�Ñ¬îEÚ¢Ó^Ú£ÏþËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ�Ø�úõÓ�Ì�ö9Ó�ÚÀÚ¢Ó�Ì9Ø 1 Ó�Ì9ÑDÓ�Ñ G�G = C�G Ø�Ëfî�×ý���Ü Ö^Õ�ÍnÑ$ÍÀÓ�Ì:Ó²í5Ï�æ$öÂËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñ^Ø�ç�Õ�Ñ
Ú¢Ö�Ì9Ø Ü Ö^Õ�ÍnÑ$ÍÀÓ�Ì:ÓI?�� � ? � Ø�Ëfî�×ýjÊ ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñWÖ�ò�úõÓ�Ð$ñ�á�Ó�Ì�Ò�Ø�à�Ö�á�á�Ï¥Ù`ÏTâ�Ó�Ð�ø^Ø�úþÓ�ÐDñ�á�Ó�Ì�Ò �8C ?EA � Ø�ËYî�×ý
Û Ô�Ö�Ñ
Ú¢Ö�Ì ËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñ^Ø�Ô�Ö�Ñ
Ú¢Ö�ÌEØ/úõÓ�Ñ
ÑDÓ¨æ$ö�Õ�ÑjÏDÚÀÚÀÑ C���� ��=�Ø�Ëfî�×ý�ê 
 Ö�Ð$ÚnöEÏ�Ó�Ñ
Ú£ÏDÐDÌ ËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñ^Ø�Ô�Ö�Ñ
Ú¢Ö�ÌEØ�úõÓ�Ñ
ÑDÓ¨æ$ö�Õ�ÑjÏDÚÀÚÀÑ C2� ����=^Ø�Ëfî�×ý ë ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñWÖ�ò�ú²Í¥æ$ö�Í�Ù¨Ó�ÌEØL×�ÌEÌ~×�Ðjó
Ö�ÐDØ�ú²Í¥æ$ö`Í�Ù¨Ó�ÌJA�;3� C @�Ø�Ëfî�×ý
ð ú�Í¥æ$ö�Í�Ù¨Ó�Ì²î9Ú¢Ó�Ú£ÏþËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ�ØLÞ�Ó�Ñ
Ú Ü Ó�Ì9Ñ
Í�Ì�Ù�Ø�ú²Í¥æ$ö�Í�Ù¨Ó�ÌJA�;�; � A�Ø�Ëfî�×ý�ý ËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñWÖ�ò�ú²Í�Ñ
Ñ
Í�Ñ
Ñ
Í ����ÍnØ�ËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñ^Ø/ú�Í�Ñ
Ñ$ÍnÑ$Ñ
Í ����ÍK��; G ?�? Ø�Ëfî�×ý � ËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñkÖ¦ò 
 ÏuójÐ�Ó�Ñ�ø�Ó�Ø Ü Í�Ì�æ
Ö�á ÌEØ 
 ÏuójÐ�Ó�Ñ�ø�Ó G ;>=�;�;�Ø�Ëfî�×ý�� â�ÐDÍ�Ì�æ$ÏDÚ¢Ö�Ì ËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñ^Ø�â�Ð$Í�Ì:æ$ÏDÚ¢Ö�Ì9Ø 
 Ï�({è�ÏDÐDÑjÏDñ C ;>=/A�A9Ø�ËYî�×ý���îEÚ¢Ó^Ú£ÏþËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ�Ö¦ò 
 Ï�( ÷ Ö�Ð�ø^Ø/Ô1Õ/L�Ó�á�Ö�Ø 
 Ï�( ÷ Ö�Ð�øI�/A �3G�C Ø�ËYî�×� � à�Ö�á Õ�ôdójÍ¥Ó©ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ^Ø 
 Ï�( ÷ Ö�Ð�ø^Ø 
 Ï�( ÷ Ö�Ð�øJ� C�C2� ?�Ø�ËYî�×� Ê ËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ�Ö¦òTç1Ö æ$öEÏDÑ
Ú£ÏDÐ$Ø�ç1Ö æ$öEÏDÑ
Ú£ÏDÐDØ 
 Ï�( ÷ Ö�Ð�øJ�/A G2� ?�Ø�ËYî�×� Û îEÚ¢Ó�Ú£Ï²ËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñWÖ�ò 
 Ï�( ÷ Ö�Ð�ø^ØCî9Ú¢Ö�ÌEñeÔ�Ð�Ö Ö�ø^Ø 
 Ï�( ÷ Ö�Ð�øI����?)@#A9Ø�ËYî�×� ê Ô�Ð�Ö Ö ø ö9Ó�Î�ÏDÌ 
 Ó�ÚÀÍ¥Ö^Ì:Ó�á Ü Ó¨ó
Ö�Ð�Ó�Ú¢Ö�Ð$ñ�ØzË8��Ú¢Ö�Ì9Ø 
 Ï�( ÷ Ö�Ð�øJ���)@3?2��Ø�ËYî�×��ë�Ü Ó^Ì�Ù�Ñ
Ú¢Ö�Ì ËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñ^Ø Ü Ó�Ì�Ù�Ñ
Ú¢Ö�Ì9ØTùCø�á�Ó�ö�Ö�ôdÓI?2� C = C Ø�Ëfî�×� ð ËYÌ9Í�Î�ÏDÐDÑ
Í�ÚÀñkÖ¦òJùCø�á�Ó ö9Ö�ôdÓ^Ø 
 Ö�Ð$ôdÓ�Ì9Ø�ùCø�á�Ó�ö9Ö�ôzÓ�?�� C ��@�Ø�Ëfî�×� ý ùCø�á�Ó�ö9Ö^ôdÓdîEÚ¢Ó�Ú£ÏþËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñ^ØCî9ÚÀÍÀá�á (CÓ�Ú£ÏDÐ$Ø�ù�ø�á�Ó�ö9Ö�ôzÓ�?�A C ?2;�Ø�ËYî�×��� Ô�Ð�Ö)(/ÌXËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ�ØLâ�Ð�Ö�Î Í¥Ò¨ÏDÌ:æ$ÏDØ�ç�ö�Ö Ò`Ï ì Ñ$á�Ó�Ì�Ò C�� @>� � Ø�Ëfî�×� � ËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñWÖ�òdí5Ï�*¨Ó�Ñ
Ø�×�Ðjá ÍnÌ�Ù�Ú¢Ö�Ì9ØTí5Ï�*¨Ó^Ñ-? G�C ��@^Ø�Ëfî�×� � î:Ö�Õ�ÚnöEÏDÐ$ÌþúõÏDÚnö9Ö Ò�Í�Ñ
ÚzËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñ^Ø � Ó�á�á�Ó�Ñ
Ø�í5Ï�*¨Ó�Ñ-?)= � ?)=�Ø�ËYî�×����ç�Í¥æ$Ï�ËfÌEÍnÎ�ÏDÐDÑ
Í�ÚÀñ^Ø/ÿ¬Ö�Õ�Ñ
Ú¢Ö�ÌEØTí5Ï�*¨Ó�Ñ-?�? C�C =�Ø4Ëfî�×�jÊ:ËfÌEÍ�Î�ÏDÐ$Ñ
Í�ÚÀñkÖ�ò��fÍ�Ð¥Ù�Í�Ì9Í¥Ó�Ø�àgö9Ó�ÐDá�Ö�ÚÀÚ£ÏDÑ
Î ÍÀá�á�ÏDØ �fÍ�Ð¥Ù�Í�Ì9Í¥Ó ��� @ C �^Ø�Ëfî�×�
Û ËYÌ9Í�Î�ÏDÐ$Ñ$ÍnÚÀñ�Ö¦òM$�Ó�Ñ�ö�Í�Ì`Ù�Ú¢Ö�ÌEØ�î5Ï�Ó�ÚÀÚ¥á�ÏDØ $�Ó�Ñ�ö�Í�Ì�Ù�Ú¢Ö^ÌN@�;>��@�=�Ø�ËYî�×
OQP%R�SDT+U'VKW�T/X7YDZHR�Y�[I\)]8^_\)])]�`�a

b T-c#d)e-X7fhg7T SDi7TjP
]keFT+R2l�Z7YDT#eFT/g3S:d)m6SDi�T4n�fhU8SDioU7fqpBT/YDT#g7c#T-X_T/S�n�T#T/grSDi7T-stftu�i>S4R2gHUMi�T+R+v>[rw �x e<R)l�lT#ftu�T#g7l!SER2SDT#lMR2gHUyd2m SDi7Toz�{}|	v3ftd�shR2SDftg�u~eFfq�8fhg7u���i�R)l�ToU7T/SDT/YDeFftg7T+U�m�YDd)e�SDi7T5SDfteFT/|�U8T#�_T#gHU8T#g>SkR)g7u�Z�shR�YU7ftl!S�YDftX�Z7SDftd)g�l-ftgNSDi7TIw �x%���H�2��� U8T#c+R#[8l�R)std)g�urn�ftSDi�SDi7TkcEiHR�YDu�TJR)l![8eFeFT/S�Y�[oftg�l�T#eFftshT/�7SDd�g7ftcIU8T#c+R#[8lR)stl�d<eFT+R)l�Z8YDT+UJn�fqSDi�SDi�T%P%]FU8T/SDT#c/SDd2Y+� b fqSDi�SDi7T4R�U�U8fqSDfhd)gHR2s�c#d�g7l!S�YER)ftg>S:m�YDd�e�SDi�T%n�d)YDshUMR+v�T/YER)u)T4d)m}SDi�T



�
� R+v�d)Y�|	l��_T#c/ft��c-w �x stfqm�T�SDfheFT)^'n�T-d)X7SER)ftg��-� x
� O����J�����:a���]8�t�+�I��]8� ]) J��l#¡ Ê R2gHU � x �¢�£]3¤ `)]�¥ �/¦ ëD�¡ �/¦ ê�� �§ i�TMU7R2SERolDR2eF��stT�c#d2Y�YDT#l��_d�g�U7lFSDd�R2g¨ftg>SDT#u)YER�SDT+U�stZ�eFftg7d�l�fqS©[~d)m-���t��m�X'¡ Ê R2c#c#Z�ejZ�shR2SDT#U�n�fqSDi¨SDi7TIP%]U7T/SDT#c�SDd)Y£R2S�SDi7T4W�T/YDeFftshR)X § T#v�R�S�YDd�g�z�d�ststf�U8T/Y+�
ª7«6¬}­4®2¯�°:±8²D³�´�µ·¶E¸�¹ º+»�¹ ¼K½�¾H¶+¶+¹ ¸ P ¹ ¿À³

��o5�X]�¤�hjt5� �9vD��[`h�sutY[�lnl���o5����p©¤¥]�v��^ln�^}~�^oEhj[�vDwF§f[�v$hjmns^l��
§5t�w:p$m�s^p~m�p~hj]ÂhDvu[�s��³[�l�l¬§g]9pjpDm�Z5ln�³pD]��5vus���p~]�¤ehDt5��_�mn]�l�[`hDmn]�o
]�¤¬�T� pDw�}�}~�^hDvjw�Vz��o¼hjt5�~p
hu[�of|5[�vj|³}�]:|:��l Ç r:�¼É�]�¤�§f[�vDhDm��
s�ln�k§ftEw:pDmns�p^a/�T�*pDw�}�}~�^hDvjwõm�p�_�mn]�l�[`hj��|±hDtfvD]9�5��t©hjt5���T«d�
}~��sutf[�o5m�p$}ÂÁ�Ã+Ä�V �4l�hDtf]��5�9tXhDtf��r5� §5m�s hj�5vD�©]�¤z�T�>_�mn]�l�[`�
hDmn]�oÅtY[�pþpD]Â¤¢[�võZY���^o*s^]�o_Åfvj}~��|7Z�w [�l�l�ln[�ZY]9vj[�hD]9vDwX}~��[`�
pD�5vD��}~�^oEhjp�a�m�hdtf[9pz[�o8�5ofpD]�ln_���|³§5vD]9Z5ln�^}NÆ�hjt5�~l���_���lµ]�¤¬�T�
_�m�]9ln[�hDmn]�o²mnoõhDt5�Jr:� mnp�hj]E]~pD}~[�l�lghj]W§5vj]:|:�fs^��hjt5�z]�ZfpD�^vj_���|
Zf[�vDw9]�oJo��5}WZY��v�|:�^ofpDm�h
wJm�o�hjt5���5o5mn_��^vupD�-Á ½ Ä�V�r:]��5vus���pC]�¤��T�_�m�]9ln[�hDmn]�oÂZg�^w�]9of|�hDt5���T«d� }���sutf[�ofmnpD} }W�fp$h�aChDt5��vD�^¤¥]�vj��a
���:m�p
h�hD]þ[9s^s�]9�5oEh¬¤¥]�v�hDt5�k|5��ÅYs^m�h�V���o5�Jp$]9�5vus��d]�¤��T�Å_�mn]�l�[`�
hDmn]�oÂ[�vjm�p$��p�mno�hDt5�~}~m��:mno5�©]�¤�|:]��5Zfl��^hjpz]�¤To5�^�5hDvu[�l1}~��pD]�ofp�V
�T� _Emn]�l�[`hjm�]9o³mno¨Ç¼�W}~��pD]�oYp^a/s^]�}~§Y]Ep$��|�]�¤�[õ|5]`�¬o�ºE�f[�vj�
[�oY|*[ p$hDvu[�o5�9�¼ºE�f[�vj�La¬�T[9pþ|:m�pjs�]`_���vD��| �9�{w9��[�vupþ[���]�Á 0 Ä�V
��t5�£Èk�É }~��pD]�oYp�[�vj��pDm�}~mnln[�vCºE�f[�vj�E��[�oEhDm�º9�Y[�vj�¬ZY]9�5of|Jp$hj[�hD��p�a�¬m�hDt±hDt5�J|5]`�¬o±ºE�f[�vD�²vj�^§fln[9s���|þZ�wõ[�ZY]�h$hj]�}NºE�f[�vD�LV
��o{hDt5�©r:�{aµhDtf�þlnm��9t9h Ç	Ê ÉJ[�oY|{t5��[¨_�w Ç	Ë ÉJ}�[�pjpJ�^mn����o:�

p$hj[`hj��p�]�¤²hjt5�7}~m��:��|ÌÈ �É p$w:p$hD��} [�vj� ���:§g��s�hD��|!hD]Ftf[¨_��
pDm�\���[�Zfl�� }~[9pDp [�of| |:��s�[¨w,�¬m�|�hjtN|:m�¸g��vD��ofs���p2Æ�Í�Î ÉÐÏÎÒÑ¢ÓÔÎÒÕ7[�of|ÖÍI× ÉMÏ ×KÕ~ÓØ×6ÑkV���t5��h
�T]�}�[�pjpd�^mn����o:�
p$hj[`hj��p²[�vD���^�:§Y��s hD��| hD]XZg�¼[�l�}~]9p$h²§5�5vj�8�T� ��m��9�^ofp$hj[�hD��p�V
��t5� �T���¦_�mn]�l�[`hjm�o5� }~m��:mno5�*§5tY[�pD�{mnp¼§5vD��|:m�s hD��|ÙÁ �8ÄkhD]ÅZg�Ú ÉkÛ Ç �ÀÜ ½-Ý Ã8Ü �EÉ4ÞÖÃ��Bßgb`V�­4�^�<§5t5��o5]�}~�^oY[þ}�[¨w³[�l�hD��v Ú Éln��[�|5m�o5��hj]²[Wvj��|5�fs hjm�]9oõ]�¤Chjt5�d]�ZfpD�^vj_���|oÍI× É s�]9}~§f[�vj��|þhD]hDtf��r5� §5vj��|:m�s hjm�]9oàÁ �3Ä£ÍI×6áHâÉ Æ-ÍI× É Û ÍI×6áHâÉ Þäã
s^]9p Ú É ã�V®Åt5mnl��rÈ �ÉMåçæÈ �É ]9pjs�mnl�l�[`hjm�]9ofp�tf[¨_���ZY���^o{|:�^hD��s�hD��|èÁ é�Ä�[�of|
hDtf��}~[9pDpz|:m�¸L�^vj�^ofs^��tf[�pevj��s���oEhDlnw³ZY���^oÂ}~��[9p$�5vj��|³hD]�t5mn��t
§5vj��s^mnpDm�]9oØÁ ê>Ä�aChDt5�õ�T���¦_�mn]�l�[`hDmno5�©§5tf[9p$�~vj�^}�[�mnofpd�fo5��o5]`�¬o/V
��t5�4�e�z���:§g�^vjm�}~�^oEh Á���ÄY[�h1hDt5�4�f�^vj}~m�l�[�Z��C�^_`[`hjvD]9o���]9l�lnmn|5�^v
tf[9pþs�]9of|:�fs�hD��|*[XpD�^vjm���p�]�¤kp$hD�f|5m���p�Á ë å Ã7Ã+Äz]�¤<ÈJ�É }���p$]9ofp§5vj]:|:�fs���|Åmno*§5vj]�hD]9o:��[�oEhDmn§5vj]�hD]9o Çhì æì É²mnoEhD�^vu[�s�hDmn]�ofp�V!��t5m�p
	/�^h$hj�^vk�5hDmnl�m�p$��pdhjt5��pD�²vj��pD�5l�hupdhj]³]�Z:hu[�mno8hDt5�õZY��p
hk��p
hjm�}�[�hD�
]�¤µhDtf�W�T�1��_Emn]�l�[`hjm�of�k§5tf[9p$�zmno±hDt5�<Èk�É p$w:p$hD�^}©V��o��¬�^¤
V'Á ë>Ä�a����¬p$hD�f|5m���|khjt5�¬|:��s�[¨wkpD��ºE�5�^oYs��
ÈJ�É<íïîÀð>ñ Ú aîÀð�ñòíôó}õ�ó ß�a Ú í Ç õ ÇÖß�VF�fvD]9} [¨Å5h²hj]ÂhDt5�³hDmn}��^�
|:��§Y��of|:�^oEh³[�of���5l�[�v±|:mnp$hDvjmnZ5�:hDmn]�o ]�¤Jhjt5�{|:��s�[¨w7§5vD]:|:�Ys hjp�a
�T��]9Z:hj[�m�of��|¼hDt5�~}~��[�o�lnm�¤¥�^hDmn}~��a ö É Û Ã ð × É Ç �¬t5��vD� × É ÏÇ × Ñø÷ × Õ É ð ½ É�a%ÍI× É a¬[�of| hDtf��Åfvup
hõ|5m�vj��s�hþs�]�oYp
hjvj[�m�oEh²]�oÚ É Vk��pe|5mnpjs��fpjpD��|³mno��4��¤
V�Á ë>Ä�aLhDt5��vD��mnpz[õ���¦¤¥]�l�|³[�}WZ5mn���5m�h
wmno hjt5�õvj��pD�5l�h~¤¥]�v Ú É Æ Ý Ú É [�of| Ý Ç	ù Ó Ú É É�V ��t5��pDm��9oX]�¤pDm�o Ú É m�p�vD��_��^vupD��|8�¬m�hjtXhjt5�±pDmn}k�5l�hj[�o5�^]9�fpJvj�^_9�^vupD[�l�]�¤¬hjt5�pDm��9ofpz]�¤ThDt5�²s^]9pDm�of��pz]�¤ThDtf�õ�T�1��s�]�oYp$��vD_�mno5�±p$hDvj]�of�õ§5tY[�pD��pú � [�oY| ú x V Ç ®��¬[�|5]�§:hj��|zhjt5�T[�}~§5l�m�hD�Y|:�T|5��Åfo5m�hDmn]�o�[�of|Wp$mn��os�]9o�_��^oEhjm�]9oþ]�¤1�¬�^¤
VKÁhÃ ½ Ä¥É V���t5�d§g]9pjp$mnZ5ln�dp$]9l��:hjm�]9ofp¬[�vj�

ã Ú É ã Û �BÜ��>û Ý �'Ü é8ê Ç p
hu[`h É õ �)ü � �ßY�)ü �
� Ç pDw�p$huÉ�ýÍI× ÉþÛ �BÜ�Ã¨� Ý �'Ü �7ë Ç p
hu[`h É Ý �'Ü � ½ Ç p$w:p$huÉT§fp ß��>ÿ

ã Ú É ã Û ½ Ü 0 é Ý �'Ü é8ê Ç p
hu[`h É õ �)ü ���ßY�)ü ��� Ç pDw�p$huÉ�ý

ÍI× ÉþÛ Ó4�BÜ�Ã¨� Ý �BÜ �8ë Ç p$hj[`h É Ý �BÜ � ½ Ç pDw�p$huÉT§Yp ß/��ÿ

Ç Ã�É
��tf��Åfvjp$hzh
��]�pD]�ln�:hDmn]�oYpd[�vj�~s^]�ofpDm�p
hj�^oEhd�¬m�hjtÂhDt5�þr:� §5vj���
|5mns�hDmn]�oÒÁ �3Ä¦V

 (ps)sτ
1.3 1.35 1.4 1.45 1.5 1.55 1.6 1.65

 (
1/

p
s)

 
sΓ ∆

-0.1

0

0.1

0.2

0.3

0.4

0.5

φ ψ J/→ 0
sB

SM

Flavour
-1DØ , 1.1 fb

Constrained

Specific WA
Lifetime

W����j�K��V § i7TFT/Y�YDd)YjT#ststft��l�T5O	��stgÀO���a4�¢]8¤ ��a%ftg�SDi�TF�7shR)g�TJ�-� xv�T/YDl�Z�l � x m�d)Y·SDi7T���S�SDd£SDi�T�w �x4�ç�H����� U�R�SERjO�U7R)l�i�T#U X7shZ7T�stftg�T�aR)gHU<m�d2Y£SDi7T���S�n�fqSDikSDi�T
c#d)g�l!S�YER2fhg>S�m�YDd)e¢SDi�T�S�n�d�P
]jeFT+R2l�Z7YDT/|eFT#g>SDl�d)m_SDi7T�c�i�R2YDu)T�R)l![8eFeFT/S�Y�[4ftg-l�T#eFftstT#�8SDd�g�ftc�w �x U7T#c#R+[>^�R)g�Um�YDd�eþSDi�T�n�d)YDshUJR+v�T�YER)u�T � R+v�d2Y�|	l��_T#c#fq�Hc�stfqm�T/SDfteFT-OQl�d)stf�U�YDT+U�stftg�T+a��� stl�d
l�i�d+n�gjfhlKR�d)g�T/|
	kXHR2gHU%YDT#�7YDT#l�T/g3SDftg7u�SDi�T�n�d)YDshU�R+v�T/YER2u�T�YDT/|l�Z�sqS��q��
��_m�d)Y���� ��R)g�UJR4d�g7T/|
	MXHR2gHUFYDT#�7YDT#l�T/g3SDftg7u SDi7T:SDi�T/d)YDT/SDftc+R2s�7YDT+U8fhc�SDfhd)gr�-�����x �Ò]8¤ ]�������]8¤ ]8�+`-��l ¡ Ê � 
��	��� c#d)shd2Y�d)g�stftg�T��
�µln[¨_9]�vD��pD§g��s�m�ÅYsW|:��s�[¨w�pe]�¤�ÈJ�É }~��pD]�oYpz§5vD]`_�m�|:��m�of|5�^§g�^o:�|5�^oEh�s�]9ofp$hDvu[�mno9hup1]�o~hjt5��§Y[�vu[�}~��hj�^vup1]�¤LhDtf��pDw�p$hD��}©Vµ��o²��¤À�

¤¥��s hjm�_9��}~��[�o�l�m�¤¥��hjm�}~��a:vj��pD�5l�hDmno5�d¤¥vj]�} [kpDm�of��ln�������:§Y]9o5�^oEhjmn[�lÅfh�hD]þhDt5�~|:��s^[¨wõhDmn}���|:m�p
hjvDmnZ5�:hjm�]9o/a�ö���� Û Ã ð × ���uaLmnp�vj�^l�[`hD��|hj]dhDtf�4§5t�w:p$m�s^p1§Y[�vu[�}~��hj�^vup × É [�oY|rÍJ× É hDt5vj]��5�9t~hDt5����ºE�f[`�hjm�]9o�×!��� Û × É Ó Ç ÍI× É É$x ð ½ × É ÷#" Ç ÍI× É É
b ð × x É ÁhÃ 0 Ä�V ®��
�Yp$�dhjt5�J�T]�vjln|:��[¨_9�^vu[�����_`[�ln�5��aÀö���� Û Ã ð × �$� Û Ã8Ü ���9� Ý �BÜ � 0 ê
§YpFÁhÃ��3Ä�a�¤¥vD]9}N[JÅ5h4mnofs�ln�f|:mno5�~hDtf�dvD��s��^oEh4�e�~}���[�pD�5vj�^}~�^oEh�aö ��� Û Ã ð × ��� Û Ã7Ü 0 û8ë Ý �'Ü ����� Ç p$hj[�huÉ õ �)ü �jxjyßY�)ü �uxDc Ç p$w:p$huÉT§fpFÁ û>Ä�V��of|:��§Y��of|:��o9hjl�w9aY�T�J]9Z:hj[�m�o5��|�[�o5]�hDt5��v�s�]9ofp$hDvu[�mno9h4]9o©hDt5�
§Y[�vu[�}~��hj�^vup4]�¤1hjt5��ÈJ�É p$w:p$hD�^} ¤¥vj]�} hDtf�W}~��[9p$�fvD��}���oEhjp4]�¤
hjt5�WpD�^}~mnl���§:hD]9o5m�sJsutf[�vj���J[9p$w�}~}~��hjvDwõm�of|5�fs���|�Z�w�Èk�É }~m����mno5�YVÅ��o �9�^o5��vj[�l£a�hDt5�³pD�^}~mnl���§:hD]9o5m�s�sutf[�vj���©[�pDw�}�}~�^hDvjw{mnp
|5��Åfo5��|©[�pFÁ�Ã�é�Ä!Æ

%'&á Õ Û
( Ç æÈJ�& í*)2õ,+ É�Ó-( Ç ÈJ�& í.) ß + É( Ç æÈ �& í*) õ + É ÷ ( Ç È �& í.) ß + É

Ü Ç ½ É
��h4m�p�vj�^l�[`hD��|²hj]~hDt5�W�T� §5tY[�pD� Ú & Z�w~Á�Ã)ê�Ä!Æ

%'&á Õ Û
ÍI× &Í�Î &

hj[�o Ú & Ü Ç 0 É



é
��o��¬�^¤
V'Á�Ã���Ä�a��T�T}~��[�pD�5vD��|dhjt5�4pD[�}~����p$mn��ok|5m�}W�5]�o~sutf[�vj���

[�pDw�}~}��^hDvjwþ|:�2Åfo5��|©[9p2Æ
%0/1/á Õ Û

( Ç32 æ2 í ó}õ�ó}õ,+ É�Ó-( Ç42 æ 2 í ó ß ó ß + É( Ç32 æ2 í ó õ ó õ + É ÷ ( Ç42 æ 2 í ó ß ó ß + É
Ü Ç �EÉ


T]�hjt�Èk�5 [�oY|IÈk�É s�]9oEhDvjm�Z5�5hD��hD]JhDt5m�p�ºE�f[�oEhjm�h
w�ÁhÃ`�)Ä¦a�[�oY|khjt5�vj��pD�5l�h¬]�¤��¬�^¤
VKÁ�Ã���Ä�m�p���mn_���o±[9p2Æ
% 5á Õ ÷ 6 É87�É

6 5 7 5
%jÉá Õ Û

Û Ó4�'Ü �9�8û ½�Ý �'Ü �9���9� Ç p
hu[`huÉ Ý �BÜ ��� 09½ Ç pDw:p
h É ÿ�Ç é�É
7 & Û

Ã
Ã%Ó:9 x&

Ó Ã
Ã ÷<; x &

ÿ
; & Û Í�Î & ð × & ÿ 9 & Û ÍJ× & ð Ç ½ × & É ÿ

�¬t5��vD� % 5á Õ [�of| % Éá Õ [�vj��hDt5��sutY[�vj���1[�pDw�}�}~�^hDvjm���pL]�¤�hDt5�:ÈJ�5[�oY|�ÈJ�É p$��}�mnln�^§:hj]�o5m�sk|:��s^[¨w:p�aY[�oY| 6 5 [�of| 6 É [�vj�dhDt5��§5vj]��|:�fs�hDmn]�o±vj[�hD��p�]�¤�Èk�5 [�of|�ÈJ�É }~��pD]�ofp�mnoþhjt5�ztf[�|5vD]9o5m�\�[`hjm�]9o]�¤�hjt5� 2 ºE�f[�vj�La9vj��pD§Y��s hjm�_9�^lnw�Vµ��oõ|:��vDmn_�m�o5�kvD��ln[�hDmn]�o Ç é�É a�m�hTm�p
[�pjpD�5}~��|þhDtf[�h¬hDt5��vD�dm�p¬o5]�|:mnvD��s he�T�7_�mn]�l�[`hDmn]�o±mno©pD�^}~mnl���§:�
hD]9o5m�sFÈ |:��s�[¨w�p¬[�of|õhDtf[�h¬hDt5�Wp$��}�mnln�^§:hj]�o5m�sz�¬mn|:hDt©]�¤1[�lnlKÈ
}~��pD]�ofp4mnp�hjt5�kpj[�}~��VT��pDm�of��hDt5�k��]9vDl�|���[¨_��^vu[��9�4_`[�ln�5��pkÁhÃ�é�Ä
6 5 Û �BÜ 0 û7ë Ý �BÜ �BÃ ½ a 6 É Û �BÜ�Ã�� 0ÀÝ �BÜ �BÃ^�Ya ; 5 Û �BÜ����>ê Ý �'Ü �9�8ëfa[�oY| 7 5 Û �BÜ 0 �>ê Ý �BÜ ���8êW�T�e]9Z:hj[�m�oKÆ

6 É87�É
6 5 7 5 Û

�BÜ��`� Ý �BÜ �E� Ç pDw�p$huÉ Ý �'Ü�Ã�� Ç ��� � É�Ü Ç ê9É
��t5�~_`[�ln�5�~]�¤ 7 É ��[�pzs^]�}~§5�:hj��|��fp$mno5�±hDtf��}~��[�pD�5vD��|³_`[�l���5��pJ]�¤ ÍI× É Á ë�Ä�a ö É Á ë3Ä¦a1[�oY|ÖÍIÎ É Á ê>Ä!Æ 7 ÉMÛ Ã7Ü �'Ã�é õ �2ü ���$yßY�)ü � �
� V®8�Wtf[¨_9�Jhj��p$hD��|³hDtf[�he§fvD]9§f[��E[`hDmno5��hjt5� 7 É |:��§Y��of|:��ofs��~]�oÍI× É tf[9pJo5����lnm��9m�Zfl��²�^¸g��s h�]�oÂhDtf�rÅfof[�l�vj��pD�5l�hjp�V³��t5�þpDw�p$�hD��}�[`hDm�s��5ofs^�^vDhj[�m�oEh
wW[�vDm�pD��pµ}�[�mno5l�wk¤¥vD]9}<[ds^]�ofpD�^vj_`[`hDmn_��T��p$�
hDmn}�[`hj��]�¤�[õ§g]9pjp$mnZ5ln��_`[�vDm�[`hjm�]9o¼mno¼hjt5��vD��s�]9ofp
hjvD�Ys hDmn]�o��8=~�
s�mn�^oYs�w±]�¤1}k�5]9ofp�¤¥vj]�}(p$��}~m�ln�^§:hj]�o5m�sJ|:��s^[¨w:p�]�¤�|:m�¸L�^vj�^oEhjÈ
}~��pD]�ofpFÁ�Ã)ë>Ä¦V
��t5�õ[9p$w�}~}~��hDvjw % 5á Õ tf[�pWZg�^�^o }~��[�pD�5vj��|{[�hIÈ ¤¢[9s hj]��

vjm���pz�¬t5�^vj��]�o5lnw~Èk�5 [�of|yÈ?>Ä}~��p$]9ofpd[�vj�~§5vD]:|:�Ys���|/Vþ��t5�
[¨_���vj[����W_¨[�l��f��]�¤ % 5á Õ m�prÁ�Ã^�>Ä!Æ % 5á Õ Û Ó4�BÜ ������� Ý �BÜ �����7ê5V
��]�}WZ5mno5m�of�ÂhDt5m�p�_`[�ln�5�³[�oY| Ç é:a ê9É�aT[�of|7[�|5|:mno5�Xp$hj[�hDm�p
hjmns�[�l
[�oY|õpDw:p
hj�^}�[`hjmnsz�5oYs��^vDhj[�m�oEhjm���p�mno�ºE�f[�|:vu[`hj�5vj��a����d]9Z:hj[�m�oKÆ

%jÉá Õ Û Ó4�BÜ ���7ê�� Ý �'Ü �'Ã��BÃ7Ü Ç ��É
��o*�¬��¤
V-ÁhÃ7Ã+Ä¦a¬�T�³}~��[9p$�fvD��| % Éá Õ |:mnvj��s hjl�w Z�w �fpDmno5� [�lnl

�^_9�^oEhjp4�¬m�hjt©[�h4l���[�p$h4]�o5�d}W�5]�o±hjtf[`h��T�^vj�ds�]9ofp$m�p$hD�^oEh4�¬m�hDt
hDtf�þp$��ºE�5�^oEhDm�[�lT|:��s�[¨w�Èk�É í óA@CB É �¬m�hDt B É í Ú ù V³��t5�
vj��pD�5l�h¬]�¤Chjt5mnp4}���[�pD�5vj�^}~�^oEh�mnp)Æ

%-Éá Õ Û ÷ �BÜ � ½ �Hé Ý �BÜ �BÃ�û 0 Ç p$hj[`h É Ý �BÜ ��� 0 é Ç p$w:p$huÉ+Ü Ç ë9É
��t5��}~��[9p$�fvD��}���oEhjp Ç ��É�[�of| Ç ëEÉ~[�vj�©o5��[�vDlnwXmnof|:�^§g�^oY|:�^oEh
pDm�ofs^� hjt5� ¤¥vj[9s hDmn]�o>]�¤õ|:mn}k�f]�oøÅYof[�l�p$hj[`hj��p8mno!hDtf� pj[�}��
§5ln�©]�¤�pD�^}~mnl���§:hD]9o5mns�ÈJ�É |:��s^[¨w:pW�fp$��|Xmno �4��¤
V4Á�Ã8Ã+Ä4m�p�]�o5lnw[�Zg]��5hIÃ��ED ÁhÃ�û�Ä�a/[�of|³hDt5�W¤¥vj[9s hjm�]9o¼]�¤Tp$��}�mnln�^§:hj]�o5m�sW|5��s^[¨w:p
ÈJ�É í óA@CB É �¬m�hDt B É í Ú ù mnokhjt5�4|:mn}k�5]9o�pj[�}~§5ln���fpD��|Wm�o

 (radians)sφ
-2 -1.5 -1 -0.5 0 0.5 1

 (
p

s)
sτ

1.35

1.4

1.45

1.5

1.55

1.6

1.65

φ ψ J/→ 0
sB

-1D   , 1.1 fb

Constrained

W����j�K\>V § i�TkT/Y�YDd)Y-T#stshft�7l�T�O	�Nstg�O���aj�Ì]3¤ �)ajftgNSDi�T<��shR2g�T5O � x ^� x aKm�d2Y�SDi�T£��S�SDd SDi�T�w �x%� �H�2��� U7R2SER<O�U�R)l�i7T+U<X�stZ�T:shftg7T�a�R)g�Um�d)Y6SDi�T���SKn�fqSDi<SDi7T:c/d�g�l!S�YER2ftg3S6m�YDd)e�SDi�T�S�n�d P%]%eFT+R)l�Z8YDT#eFT#g>SDld)m�SDi7T
c�i�R2YDu)T4R)l![8eFeFT/S�Y�[<ftgIl�T#eFftstT#�8SDd�g�ftc4w �x U7T#c#R+[>^7R2gHUkm�YDd�eSDi�T�n�d2YDshUkR+v�T�YER)u�T � R�v�d)Y�|	l��_T#c#fq�Hc�stfqm�T/SDfteFT4OQl�d�stfhU�YDT+U�stftg�T�a���� c#d�std2Yd�g�stftg�TF�

 (radians)sφ
-3 -2 -1 0 1 2 3

 (
1/

p
s)

 
sΓ ∆

-0.5

-0.4

-0.3

-0.2

-0.1

-0

0.1

0.2

0.3

0.4

0.5

φ ψ J/→ 0
sB

-1DØ , 1.1 fbConstrained

Combined

semileptonic

asymmetry

charge

band

)|sφ |cos(× SM
sΓ∆ = Γ∆

SM

W����j�B�3V § i�T T/Y�YDd)Y�T#ststfh�7l�TIO	�Nstg�O���a��Ø]8¤ �)a:ftg�SDi�T4��shR)g7TJO	�j� x ^� x akm�d2Y�SDi�T5��SJSDd�SDi�Tow �x4� �H�2��� U�R2SERÖO�U�R2l�i�T+UÖX�stZ7T�stftg�T�aR)gHU¨m�d)Y�SDi7TM��Skn�ftSDiÒSDi7Toc#d)g�l!S�YER2fhg>SJm�YDd�e�SDi�TMS©n�d�P%]�eFT+R2|l�Z7YDT#eFT#g>SDl·d2m'SDi7T�c�i�R2YDu)T:R2l![8eFeFT/S�Y�[ fhg-l�T#eFftshT/�7SDd�g7ftc:w �x U7T#c#R+[>^R)gHU�m�YDd�eÌSDi7T n�d)YDshU5R�v�T/YER)u)T � R+v�d2Y�|�l��_T/c#fq�Hc shfqm�T/SDfteFTIOQl�d�stfhUMYDT+Ushftg7T�a�� § i7T�c#T#g>S�YER2sKv)R)stZ7T#l�m�d2Y R)sts}m�d�Z8Y4l�d�stZ7SDftd)g�l4d)m6SDi�T-Z7g�c#d)g7|l!S�YER)ftg�T+U��7S
R�YDTjftgHU8ftc+R2SDT+UMX>[JX�stZ�T lHG>ZHR2YDT/l#� � stl�dkl�i7d+n�g5ftl£SDi�TXHR)g�U<YDT/�7YDT#l�T#g>SDftg�u4SDi�T£YDT#shR2SDftd�gM�-� x �Ô�-�����x IKJ c/d�l � x J ^3n�fqSDi�-� �L�x �ø]3¤ ]���� �y]3¤ ]3��`M��l#¡ Ê � 
M�
O�U�R�YHNol�i�R�U8T�a�^}R)g�UoSDi�T<R�YDT+Rc#d)Y�YDT#l��_d)gHU8fhg7u-SDdPOAGH�À�#]IOQstfhu)i>S:l�i�R�U8T�a���� c/d�std)Y�d�g�stftg�TF�

�4��¤
V�ÁhÃ���Ägm�p�l���pDp�hDtf[�o�ÃQDþV1�4l�pD]fa9hDt5�ep$w:p$hD�^}�[�hDm�s4�5ofs^�^vDhj[�m�o:�
hjm���pµ]�¤fhjt5�Th
��]�}~��[�pD�5vj�^}~�^oEhupµ[�vD���5ofs^]�vjvD��ln[�hD��|/VC��t5�T}�[�mno
pD]��fvjs^�J]�¤�pDw:p
hj�^}�[`hjmnsW�5ofs^�^vDhj[�m�oEh
w©m�o Ç ��É4m�p�hDt5�~s�]9vDvj��s�hDmn]�o
|5�5�ehD]�ÇR>X|5��s^[¨w:p�a��¬t5m�ln�em�oõhDt5�ds�[�pD��]�¤/hDt5�z}~��[9p$�fvD��}���oEhÇ ë9ÉTm�h4mnpThjt5��Å5hDhDmno5��§5vj]�s^��|:�fvD�9V
��t5��m�vµs�]�}WZ5mnof[`hjm�]9oe�9m�_9��pLhjt5��Zg��p$h���p
hjm�}�[`hj��]�¤�hjt5��sutf[�vD�9�

[9p$w�}~}~��hjvDw�mno�p$��}�mnln�^§:hj]�o5m�sFÈJ�É |:��s^[¨w:p)Æ
%-Éá Õ Û �BÜ �����'Ã Ý �BÜ ���7û��'Ü Ç û9É

��p$mno5��vD��ln[�hDmn]�o Ç 0 É�[�oY|²hjt5�zvD��p$�5l�h4ÍIÎ É Û Ã¨�_Ü ë Ý �BÜ�Ã�§fp2ß��



ê
¤¥vj]�} hjt5�W�T��� ���:§g�^vjm�}~�^oEhkÁ ê>Ä�a:���d]9Z:hj[�m�oKÆ
ÍI× ÉTS hu[�o Ú É Û % Éá Õ S ÍIÎ É Û �BÜ � ½%Ý �BÜ�Ã)êW§fp ß/� Ü Ç Ã��9É

 (radians)sφ
-1.65 -1.3 -0.95 -0.6 -0.25 0.1

 )
m

in
-2

ln
(L

/L

0

0.5

1

1.5

2

2.5

3

 (radians)sφlikelihood scan: 

W����j�E
7V § i7TjstfUN�T#stfti�d>d3UMl�c+R2grv�T/YDl�Z�l � x m�d2Y�SDi7T c/d�g�l!S�YER2ftg�T+U���SOQl�T#T
SDT/�3S�a��
®���tf[¨_��kvD��§Y��[`hD��|©hDtf�<Å5hehD]þhDt5��ÈJ�É íïîÀð>ñ Ú |5[�hj[5agmno:�s�ln�f|:mno5�khDt5�es�]�oYp
hjvj[�m�oEhjp1¤¥vD]9} ��ºgV'Ã��faE[�of|�¤¥vj]�},hDt5����]9vDl�|��

[¨_���vj[����²}~��[�pD�5vD��}~�^oEh�]�¤jö��$�W|:m�pDs^�fpjp$��| ��[�vjl�mn�^v�V �C]8mnlnl��fp$�
hDvu[`hj�±hDt5�NÅ5h²vj��pD�5l�hjp�[�of|Xhjt5��mn}�§Y[�s h²]�¤�hjt5�³s�]9ofp
hjvj[�m�oEhup^a
mno �µm��Ep^V-Ã å 0 �T��§fvD��p$��o9h±l�mn����l�mnt5]�]:|*s�]9oEhD]��fvjpþm�oÄhDt5vj�^�
§5l�[�o5��p^aFÍI× É _��^vupD�fp ö É a ö É _���vjpD�fp Ú É ae[�of| ÍI× É _���vjpD�fpÚ É advj��pD§Y��s hDmn_���l�w9V ��t5�Xs^]�oEhD]9�5vjp±mnof|:m�s^[�hD�X��vDvj]�v©�^lnlnm�§fpD��p�a
Í l�o Ç
V É Û �'Ü é5a1s�]�vjvj��pD§Y]9of|:mno5�±hD]³hjt5�þs^]�o_ÅY|5�^ofs^�þln�^_���l�]�¤
0 ûWDþVC��t5�T���¦¤¥]�l�|J[�}WZ5mn���5m�h
w�vj�^}�[�m�ofpC�5o5vj��pD]�ln_���|�V���t5�Tlnm��9���
lnm�t5]�]:| §5vj]3Åfln��[�p²[�¤¥�5ofs�hDmn]�oÅ]�¤ Ú É ¤¥]�v�hjt5�NÅfvup
hþpD]�ln�:hDmn]�olnmnp$hD��|²mnoõ��ºgV�Ã�m�p�p$tf]`�¬o²m�o©�µm��YV9�YV1��t5���^��hDvu[�s hj��|þ_¨[�l��f��]�¤Ú É |:�^_�m�[`hD��pT¤¥vD]9} \^��vD]�Z�w~Ã9V ½ p
hu[�of|f[�vu|õ|:��_�mn[�hDmn]�ofp�V
��o8pD�5}~}�[�vjw�a�¤¥]9v�hjt5�²pD]�ln�:hDmn]�o8�¬m�hjt Ú ÉKX �5a�s^]9p ú �ZY �

[�oY|{s�]9p ú x X �5aµ�T�MÅfof|Âhjt5�þ|:��s^[¨w8�¬mn|:hDtX|:m�¸g��vD��ofs��±[�of|
hDtf�W�T�1��_Emn]�l�[`hjm�of�W§5tY[�pD�emno±hDt5�<Èk�É p$w:p$hD��} hD]�Zg�8Æ

ÍI× É Û �'Ü�Ã 04Ý �'Ü �7ûk§fp ß�� ý
Ú É Û Ó4�'Ü���� õ �)ü �uißg�2ü bj� Ü Ç Ã7Ã�É

��t5�~}~��[9p$�5vj�^}~��o9hz�5ofs^�^vDhj[�m�oEh
w�m�pd|:]�}~mnof[`hj��|�ZEw©hjt5�~l�mn}��
m�hD��|Äp
hu[`hDm�p$hDm�s^p�V>��t5��pDw:p
hj�^}�[`hjmns¼�5ofs^�^vDhj[�mnoEhDmn��pþm�ofs^l��Y|:��[
_`[�vjmn[�hDmn]�oõ]�¤µhDt5�dZf[9su����vj]��5of|þ}~]�|5�^l�mnoõhjt5�J[�oY[�lnw�pDm�p�]�¤Chjt5�
|:��s^[¨w�Èk�ÉFí îÀð�ñ Ú a�|5��hD��s hj]�vk[9s^s���§:hj[�ofs��9aµ[�of|{pD�^ofpDm�hjm�_�m�h
whD]ehjt5�¬|:��hu[�mnlnpµ]�¤YhDt5�Thjvj[9su�J[�of|k_��^vDhD�^�JvD��s�]9ofp
hjvD�Ys hDmn]�o�V���t5�
vj��pD�5l�hup¬[�vj�ds�]�oYp$m�p
hj�^oEh¬�¬m�hjt±hDt5�kr:� §5vj��|5mns�hDmn]�ofpFÁ �>Ä�V
®��khDtf[�o5�þhjt5�kp$hj[�¸Lp�[`h��f�^vj}�mnl�[�Z³[�oY|�s�]�lnl�[�Zg]�vu[`hDmno5�~mno:�

p$hDm�hD�:hjm�]9ofp^a�[�of|³[�su��o5]`�¬ln��|5���JpD�5§5§g]�vDh�¤¥vj]�}NhDt5�~�z�e� [�of|
­�r5� Ç ��r:�eÉ ÿ �T���-[�of|>�T­���r\[¨�
­ ½ � 0 Ç �fvj[�ofs��¨É ÿ �:�er�� a

�4]9pj[`hD]9}¯[�of|W�4��
T� Ç �4�fpDpDm�[9É ÿ �T�����TrLa��T­���ºYa��:�������4�fa
�:�����Tr:� [�of|¯����­��e��­��Tr:� Ç 
Tvj[�\^mnl�É ÿ �4��� [�of|¯�zr:�Ç ��of|:m�[9É ÿ ��]�l�s�mn�^ofs^mn[9p Ç ��]�ln]�}WZ5mn[EÉ ÿ �¬�e­�����w�� Ç ���^��m�s�]�É ÿ
«d��� [�oY|F«d�zr:��� Ç «z]9vD��[9É ÿ �¬�e­4�D�T��� [�of|M��
�����w:�Ç �4vj����o9hjm�oY[9É ÿ �µ�e� Ç ��tf�²­4��hjt5�^vjl�[�of|5puÉ ÿ �������4� Ç ��o5m�hD��|
«zmno5�E|:]�}²É ÿ ��r:�³� Ç ��\^��sut,�4�^§5�5Zfl�m�s�É ÿ �T�4� ��vD]9��vu[�}©a
�T�µ� a�­er:���4� [�of| ®8��p$h � vjmn|7��vj]�¡
��s h Ç �T[�of[�|5[EÉ ÿ 
��³
��
[�of|7��� � Ç � �^vj}�[�o�w5É ÿ r:�µ� Ç ��vj�^l�[�of|YÉ ÿ ��t5�¼r:����|:mnpDt7�¬���
pD��[�vjsut���]��5oYs�mnl Ç r��T��|:��oYÉ ÿ �¬��p$��[�vusut~��]�vj§g]�vu[`hDmn]�o ÿ �4ln���5[�o:�
|5�^v1_�]9oW���5}kZg]�l�|�h��5]9�5of|5[�hDmn]�o ÿ [�of|khDtf�4�³[�vjm��4���5vjm��¬��vD]��
�9vj[�}©V

�q���T]o�E^%d�XHR#[3R2l�i�fÀR)g�U § �_]�R2l�N�R#n�R8^_{·YDd�u8� § i7T#d)Y+�H{Ki>[8l#�t^E`_aB^b ��\IO!�+ �`)��a��� \8�£{��dc�Z�T�S£R)gHUeO��Cf7R�SDi�T/Y+^7{}i3[8l#�dg:T/vB�8Pih_jH^_��`) IO!�# � Q�)a��� �M��k7� c ��z�i8YDftl!SDT#g�l�d)gÀ^1k8� b �>z6YDd)g�ftgÀ^�lj� mK�)W�fqSDcEi-R2gHUng � § Z8YDshR+[>^{}i>[7l#�dg£T#v_�Em'T/S�S+�oj�p'^'�+����O!�#  b 
>a��� 
�� � �Wm'T#gEq�^�R)g�Uer �Es:fhT�YDl!SDT�^�i7T#�7|	�7iCt)] b �+\3� b `3�� �8��P%]kz�d)shshR2X_d)YER2SDftd)gÀ^�l � ]o� � XHRMq#d�vKu8vxwMy{zq^À{Ki>[8l#�Cg£T#v_�_mÀT/S�S+�aC|_^_]�\>���)]�\�O	\)])] b a��� b �:z�P%W5z�d)shshR2X_d)YER2SDftd)gÀ^ � � � X7Z�stT#g7c#fhR�u8v\w8y
zq^3{}i>[8l#��g£T#v_��mÀT/S�S+�aC|_^B\M
�\)])]��MO	\)])] b aF}� `8��P%]�z�d)sts�R2X_d)YER�SDfhd)gÀ^~lj� ]o� � XHR�q/d2v-u8v�wMy{zq^�s�Z�c/s����©g7l!S�YDZ�e��]IT/SDi7d3U7l:{Ki>[8l#��g:T/l#� � hW�Wh'^E
 b ��O	\2]�] b a��� �M��P%]Øz�d�stshR)X_d2YER2SDftd�g'^�lj� ]o� � X�R�q#d�v�u8vKwMy{zq^Il�Z7X�eFfqS�SDT+UÔSDd{}i>[7l#�dg£T#v_�Em'T/S�S+�t^�i7T#�7|	T/�Et2]�`)]3�+]3��\3��  M��P%]�z�d�stshR)X_d)YER�SDftd�gÀ^_l � ]o� � XHR�q/d2v?u8v�w8y{zt^H{Ki>[8l#�dg:T#v_�dmÀT�S�S+�h^aC|_^B\M
8���)]8�kO	\)])] b a���t�#]M��P%]-z�d�stshR)X_d2YER2SDftd�g'^Clj� ]o� � X�R�q#d�veu8vAw8y{zt^�{}i3[8l#�Lg£T#v_�3Pi|�`À^]) �\)])]8�kO	\)])] b a���t�)����P%]Øz�d�stshR)X_d2YER2SDftd�g'^�lj� ]o� � X�R�q#d�v�u8vKwMy{zq^Il�Z7X�eFfqS�SDT+UÔSDd{}i>[7l#�dg£T#v_�Em'T/S�S+�t^�i7T#�7|	T/�Et2]�`)]3�+])]�`3��t�+\8� � � f_�£P
ftu�i�T)^n���£P
Z�g7ftT/SHq�^4R2gHU�g4�£W�stT#ftl�c�i7T/Y+^j{Ki>[8l#�TmÀT/S�S+�
� `CpWp'^F��
�`äO!�# � ���aF}P^�� � g7f�N�T#T#v�u8v�wMy{zq^K�!wò��i>[8l�fhc/lMR2SSDi7T § T#v)R2S�YDd�g'VZg£Z�g:���-R)g�U�X_T/[>d)gHUB^ ��W O!g~]?��m � � |�{KZ7X7|]3�8t3�# �`>^Bi�T#�8|��7iCt2]�\)]3�+]�`3��^��À����`��3��t�#�M��^�� � g�fUN�T#T#v�u8v_w8y{zt^\�!wÒ�7i3[8l�ftc#l�R2S�SDi7T § T/v�R�S�YDd�gÀVog£Z�gn���BR)g�UX_T/[�d�gHUB^ ��W OAg~]?��m � � |�{}Z�X8|©]3�8t>�+ �`>^�i�T/�7|	��iWt)]�\2]8�#]�`3�)^��À�� b ]8��t��
���O�� � R2YDX_T/YDftd ÏDÚ Ó�á " � c�T+R+v>[ÐW�s�R+v�d2Y � v�T�YER)u�ftg7u��:YDd�Z7�O�c�W � �%a3��^Z� � v�T/YER2u�T#lod)mJX7|	iHR)U8YDd)gÔ�7YDd)�_T/Y�SDftT#lNR2l�d)mkmQR2sts\2]�] b ^ �kftg��8YDT#�HR�YER2SDftd�g'��t���8� b �C]o�E��R)d�u�v,w8y{z�O�{·R2Y�SDftc#stT4P%R2SER��:YDd)Z��Ha�^Ck7�H{Ki>[8l#�C�ipWpB^�FO	\2]�] b a���t� b �T]o� � T#g7T�N�T�^��j� � Z7c�i�R)stshR8^ � �_m'T#gEq-R)g�UKr �_s�ftT/YDl!SDT�^À{}i>[7l#�m'T/S�S+� � hW|E�'^��+`)��O	\2]�]���a���t�+`8�x�j���:YDd�l�l�e<R2gÀ^~�j�xs�fqY+^
R)gHU<�j��g:R�q)^?�!z�d�g�l!S�YER2ftg�ftg�u~SDi�T{}iHR2l�T d2m}w x�� w x ]Ift�8ftg�u��7^�i�T#�8|��7iCt2] b ]��)]�\��)v7\>��t���M��P%]kz�d)shshR2X_d)YER2SDftd)gÀ^�l � ]o� � XHRMq#d�vKu8vxwMy{zq^À{Ki>[8l#�Cg£T#v_�_mÀT/S�S+�ad`À^�����\)])]8�kO	\)])]Q��a���t�# M��P%]-z�d�stshR)X_d2YER2SDftd�g'^Clj� ]o� � X�R�q#d�veu8vAw8y{zt^�{}i3[8l#�Lg£T#v_�3Pi|�`À^�)��\)])]�\�O	\)])] b a��


